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Context: Epidemiologic studies of adults show that 
DSM-IV intermittent explosive disorder (IED) is a highly 
prevalent and seriously impairing disorder. Although ret- 
rospective reports in these studies suggest that IED typi- 
cally begins in childhood, no previous epidemiologic re- 
search has directly examined the prevalence or correlates 
of IED among youth. 

Objective: To present epidemiologic data on the preva- 
lence and correlates of IED among US adolescents in the 
National Comorbidity Survey Replication Adolescent 
Supplement. 

Design: United States survey of adolescent (age, 13-17 
years) DSM-IV anxiety, mood, behavior, and substance 
disorders. 

Setting: Dual-frame household-school samples. 

Participants: A total of 6483 adolescents (interviews) 
and parents (questionnaires). 

Main Outcome Measures: The DSM-IV disorders were 
assessed with the World Health Organization Compos- 
ite International Diagnostic Interview (CIDI). 

Results: Nearly two-thirds of adolescents (63.3%) re- 
ported lifetime anger attacks that involved destroying 



property, threatening violence, or engaging in violence. 
Of these, 7.8% met DSM-IV/CIDI criteria for lifetime IED. 
Intermittent explosive disorder had an early age at on- 
set (mean age, 12.0 years) and was highly persistent, as 
indicated by 80.1% of lifetime cases (6.2% of all respon- 
dents) meeting 12-month criteria for IED. Injuries re- 
lated to IED requiring medical attention reportedly oc- 
curred 52.5 times per 100 lifetime cases. In addition, IED 
was significantly comorbid with a wide range of DSM- 
IV/CIDI mood, anxiety, and substance disorders, with 
63.9% of lifetime cases meeting criteria for another such 
disorder. Although more than one-third (37.8%) of ado- 
lescents with 12-month IED received treatment for emo- 
tional problems in the year before the interview, only 6.5% 
of respondents with 12-month IED were treated specifi- 
cally for anger. 

Conclusions: Intermittent explosive disorder is a highly 
prevalent, persistent, and seriously impairing adoles- 
cent mental disorder that is both understudied and un- 
dertreated. Research is needed to uncover risk and pro- 
tective factors for the disorder, develop strategies for 
screening and early detection, and identify effective treat- 
ments. 
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INTERMITTENT EXPLOSIVE DISOR- 
der (IED) is defined in the DSM- 
IV 1 as a disorder characterized by 
recurrent episodes of aggression 
involving violence or destruc- 
tion of property out of proportion to provo- 
cation or precipitating stressors. The at- 
tacks must involve failure to control 
aggressive impulses and not be ac- 
counted for by another mental disorder or 
physiological effects of a substance. Inter- 
mittent explosive disorder is the only 
DSM-IV disorder for which the core fea- 
ture is impulsive aggression. 

Few epidemiologic studies have exam- 
ined IED prevalence or correlates, and 



these focused almost exclusively on adults. 
A survey of patients in a university pri- 
vate practice clinic reported a 3.1% point 
prevalence of IED. 2 A community study in 
a small nonprobability subsample of the 
Baltimore Epidemiologic Catchment Area 
Follow-up study found lifetime and 
1-month IED prevalence estimates of 4.0% 
and 1.6%, respectively. 3 The only na- 
tional data on IED were collected in the 
National Comorbidity Survey Replica- 
tion (NCS-R). 4 Because the DSM-IV does 
not provide diagnostic thresholds for fre- 
quency, severity, or temporal clustering of 
anger attacks required for diagnosis, IED 
was defined using both narrow and broad 
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interpretations of DSM-IV criteria, with lifetime preva- 
lence estimated at 5.4% to 7.3%. Lifetime prevalence was 
much higher among younger than older respondents. Ret- 
rospective reports 3,4 suggested that IED typically begins 
in childhood or adolescence and has a persistent course 
associated with significant impairment and low treat- 
ment. However, although uncontrollable anger is known 
to occur more often among youths than adults, 5 we are 
aware of only one study 6 that examined IED among chil- 
dren or adolescents. That study found IED to be the most 
common impulse-control disorder in a sample of 102 ado- 
lescent psychiatric inpatients. 

Information on the general population prevalence and 
correlates of adolescent IED would be useful for both re- 
search and public health planning purposes. The cur- 
rent report presents such data, based on the National Co- 
morbidity Survey Replication Adolescent Supplement 
(NCS-A), a national general population survey of DSM-IV 
mental disorders among US adolescents. 





METHODS 









SAMPLE 

The NCS-A was carried out between February 5, 2001, and 
January 31, 2004, in dual-frame household and school 
samples of adolescents aged 13 to 17 years (face-to-face inter- 
views) and their parents (self-administered questionnaires 
[SAQs]). 7,8 The household sample (86.8% response rate) in- 
cluded 904 adolescents (879 in school and 25 who had 
dropped out of school) from households that participated in 
the NCS-R, a national survey of adults. 9 The school sample 
(82.6% response rate) included 9244 adolescents from a rep- 
resentative sample of schools in the NCS-R counties. The pro- 
portion of initially selected schools that participated in the 
NCS-A was low (28.0%). Matched replacement schools were 
selected for schools that declined to participate. A comparison 
of household sample respondents who attended nonpartici- 
pating schools with school sample respondents from replace- 
ment schools found no evidence of bias in estimates of preva- 
lence or correlates of mental disorders. 8 One parent or 
guardian was asked to complete an SAQ about the adoles- 
cent's developmental history and mental health. The SAQ re- 
sponse rate, conditional on adolescent participation, was 
82.5% in the household sample and 83.7% in the school 
sample. This report focuses on the 6483 adolescent-parent 
pairs for whom data were available from adolescent inter- 
views and parent SAQs. 

Written informed consent was obtained from parents be- 
fore adolescents were approached. Written assent from ado- 
lescents was then obtained before surveying either the adoles- 
cents or parents. Each respondent was given $50 for 
participation. These recruitment and consent procedures were 
approved by the human subjects committees of Harvard Medi- 
cal School and the University of Michigan. Once the survey was 
completed, cases were weighted for variation in within- 
household probability of selection in the household sample and 
residual discrepancies between sample and population sociode- 
mographic and geographic distributions. The household and 
school samples were then merged with sums of weights pro- 
portional to relative sample sizes adjusted for design effects in 
estimating disorder prevalence. These weighting procedures are 
detailed elsewhere. 7 8 The weighted sociodemographic distri- 
butions of the composite sample closely approximate those of 
the census population. 10 



MEASURES 
Diagnostic Assessment 

Adolescents were administered a modified version of the Com- 
posite International Diagnostic Interview (GDI) , a fully struc- 
tured interview designed to be administered by trained lay per- 
sons. 11 Previous factor analysis of lifetime DSM-IV disorders in 
the NCS-A found that they differentiated into 4 classes 12 : fear 
disorders (agoraphobia without history of panic disorder, so- 
cial phobia, specific phobia, and panic disorder with or with- 
out agoraphobia), distress disorders (major depressive disorder/ 
dysthymia, generalized anxiety disorder, posttraumatic stress 
disorder, and separation anxiety disorder), behavior disorders 
(attention-deficit/hyperactivity disorder [ADHD], opposi- 
tional defiant disorder [ODD] , and conduct disorder [CD]), and 
substance abuse (alcohol abuse and drug abuse, with or with- 
out dependence). Bipolar disorder (BPD), which was also as- 
sessed in the surveys, did not have a strong unique loading on 
any of these 4 factors. 

Parents provided diagnostic information about major de- 
pression/dysthymia, ADHD, ODD, and CD based on the fact 
that these are the disorders for which parent reports have been 
shown 1314 to play the largest role in diagnosis. Parent and ado- 
lescent reports were combined at the symptom level using an 
"or" rule: a symptom was considered present if it was en- 
dorsed by either respondent. All diagnoses were made using 
DSM-IV organic exclusion rules. All but 2 diagnoses were made 
using DSM-IV diagnostic hierarchy rules. The exceptions were 
ODD, which was defined with or without CD, and substance 
abuse, which was defined with or without dependence. 

In a blinded design, a clinical reappraisal study reinter- 
viewed a subsample of NCS-A respondents with the Schedule 
for Affective Disorders and Schizophrenia for School- Age Chil- 
dren-Lifetime Version (K-SADS). 15 As reported in more de- 
tail, 16 concordance between CIDI/SAQ and K-SADS diagnoses 
was good, with area under the receiver operating characteris- 
tic (AUC) curve of 0.81 to 0.94 for fear disorders, 0.79 to 0.87 
for distress disorders, 0.78 to 0.98 for behavior disorders, 0.56 
to 0.98 for substance disorders, and 0.87 for any disorder. As 
in other studies, parent and adolescent reports contributed to 
AUC when both were assessed, 17 with values based on respec- 
tive adolescent, parent, and combined reports of 0.75, 0.71, and 
0.87 for depression/dysthymia; 0.57, 0.71, and 0.78 for ADHD; 
0.71, 0.66, and 0.85 for ODD; and 0.59, 0.96, and 0.98 for CD. 
Diagnoses of IED were not validated because IED is not as- 
sessed in the K-SADS. 

The CIDI assessed IED based on DSM-IV criteria. Criterion 
A requires several "discrete episodes of failure to resist aggres- 
sive impulses that result in serious assaultive acts or destruc- 
tion of property. " 1(p663) This was opera tionalized in the CIDI with 
questions about anger attacks "when all of a sudden you lost con- 
trol and ..." (1) "broke or smashed something worth more than 
a few dollars," (2) "hit or tried to hurt someone," and (3) "threat- 
ened to hit or hurt someone." The respondent was required to 
report 3 or more such attacks in his/her lifetime to meet this cri- 
terion. We also created a narrow definition that required 3 at- 
tacks in a single year, with at least 1 attack involving interper- 
sonal violence or property destruction. Although this temporal 
clustering requirement is not specified in the DSM-IV, it has been 
used in clinical studies of IED 3 and in the NCS-R. 4 Three suc- 
cessively more stringent definitions were also used to define 12- 
month IED. The broad definition required 3 lifetime attacks with 
at least 1 attack in the past 12 months. The intermediate defini- 
tion required 3 lifetime attacks in the same year with at least 1 
attack in the past 12 months. The narrow definition required 3 
attacks in the past 12 months with at least 1 attack involving in- 
terpersonal violence or property destruction. 
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The DSM-IV criterion B for IED requires that the aggres- 
sion is "grossly out of proportion to any precipitating psycho- 
social stressor." 1<pp663 ~ 664) This was operationalized in the CIDI 
by requiring the respondent to report that he or she "got a lot 
more angry than most people would have been in the same situ- 
ation," that the attacks occurred "without good reason," or that 
the attacks occurred "in situations where most people would 
not have had an anger attack." 

The DSM-IV criterion C for IED requires that the "aggres- 
sive episodes are not better accounted for by another mental dis- 
order and are not due to the direct physiological effects of a sub- 
stance or a general medical condition." 1(p664) This criterion was 
partially operationalized in the CIDI with a series of questions 
that determined whether anger attacks occurred only in the con- 
text of a substance use disorder, depression, or organic causes. 
The substance use and depression questions asked respondents 
if their anger attacks usually occurred when they had been drink- 
ing or using drugs or when they were in an episode of being sad 
or depressed. Positive responses were followed with probes about 
whether the attacks ever occurred at times when the respon- 
dent was not under the influence of alcohol or drugs or not de- 
pressed. The questions about organic causes were as follows: "An- 
ger attacks can sometimes be caused by physical illnesses such 
as epilepsy or a head injury or by the use of medications. Were 
your anger attacks ever caused by physical illness or medica- 
tions?" Positive responses were followed with probes that in- 
quired about the nature of the illness and/or medication and 
whether the respondent ever had attacks other than during the 
course of the illness or under the influence of the medication. If 
not, the case was considered to be the result of an organic cause. 

Although the CIDI did not include parallel questions that 
excluded respondents whose anger attacks occurred in the course 
of BPD, we excluded all respondents with a history of BPD based 
on the fact that anger attacks occur in BPD and on evidence 
that IED has a particularly strong relationship with BPD. 18 " 20 
In addition, because impulsive aggression is a common fea- 
ture in disruptive behavior disorders such as ADHD, ODD, and 
CD, 21,22 we excluded respondents having a history of ADHD 
with hyperactive/impulsive symptoms, ODD, or CD with overt 
features. These exclusions might have been overly inclusive, 
but we concluded that this conservative approach was appro- 
priate in light of controversy regarding the diagnosis of IED. 

Clinical Features 

Measures of the onset and course of IED were based on retro- 
spective reports about age at onset (AAO), number of lifetime 
attacks, number of years with attacks, and number of attacks 
in the 12 months before the interview. Lifetime impairment was 
assessed with questions about the financial value of all things 
the respondent ever broke or damaged during an anger attack 
and the number of times either the respondent or someone else 
had to seek medical attention because of an injury caused by 
the respondent's anger attacks. Twelve-month impairment was 
assessed with questions about the extent to which the respon- 
dent's anger attacks interfered with his or her life and activi- 
ties in the worst month of the year based on a modified ver- 
sion of the Sheehan Disability Scales 23 that used a to 10 visual 
analog scoring scheme to assess how much a focal disorder in- 
terfered with home life, school or work, family relationships, 
and social life. Response options were none (0), mild (1-3), mod- 
erate (4-6), severe (7-9), and very severe (10). 

Sociodemographics 

The sociodemographic variables included in the analysis were 
sex, age (13, 14, 15-16, and 17-18 years), race/ethnicity (non- 



Hispanic white, non-Hispanic black, Hispanic, and other) , par- 
ent's educational level (less than high school, high school gradu- 
ate, some postsecondary schooling, and college graduate), 
number of biological parents living with the respondent, num- 
ber of siblings, birth order, region of the country (Northeast, 
Midwest, West, and South), and urbanicity (central city of a 
major metropolitan area, other urbanized area, and rural area). 

ANALYSIS METHODS 

Prevalence was estimated with cross-tabulations. Cumulative 
lifetime AAO curves were calculated using the actuarial method. 24 
Associations of IED with sociodemographics and comorbid 
DSM-IV disorders were examined using logistic regression analy- 
sis. Impairment was examined using analysis of variance. Lo- 
gistic regression coefficients and their standard errors were ex- 
ponentiated to create odds ratios (ORs) with 95% CIs. Standard 
errors were estimated using the Taylor series linearization 
method in commercial software (SUDAAN, version 8.01; Re- 
search Triangle Institute) to account for sample weights and 
clustering. Statistical significance was evaluated using 2-sided 
tests, with significance set at P < .05. 





RESULTS 









PREVALENCE OF ANGER ATTACKS 

Nearly two-thirds (63.3%) of adolescents in the NCS-A 
reported at least 1 lifetime anger attack involving de- 
stroying property, threatening violence, or engaging in 
violence (Table I ) . More detailed analyses (results avail- 
able on request) found attacks involving threats of vio- 
lence to be the most common (57.9%), followed by at- 
tacks involving violence (39.3%) and destruction of 
property (31.6%). Most respondents who reported an- 
ger attacks (72.5%) had attacks that involved more than 
1 of these 3 behaviors. 

Nearly half of those who reported attacks (29.3% of 
the sample) had only 1 or 2 lifetime attacks, and an- 
other third (20.1% of the sample) only had attacks that 
were either proportional in response to provoking cir- 
cumstances (8% of the sample) or not out of control 
(12.1% of the sample). The remaining, approximately one- 
fifth of adolescents with anger attacks, were made up of 
those with IED (7.8% of the sample) and those for whom 
a diagnosis of IED was excluded because of diagnostic 
hierarchy rules or organic cause exclusions (6.2% of the 
sample). The latter respondents had a much higher mean 
number of anger attacks (47.0, representing 38.0% of all 
attacks reported in the sample) than did respondents with 
IED (17.6, representing 17.9% of all attacks reported in 
the sample) . 

Estimated lifetime prevalence (SE) of narrowly de- 
fined IED was 5.3% (0.5%). Estimated 12-month preva- 
lence was 6.2% (0.7%) using the broad definition, 4.5% 
(0.4%) using intermediate definition, and 1.7% (0.4%) 
using the narrow definition. The ratio of 12-month to life- 
time prevalence provides an estimate of persistence across 
the age range of the sample. This ratio was 80. 1% (ie, 6.2%: 
7.8%) for broadly defined IED, suggesting that IED is per- 
sistent throughout adolescence. Mean AAO was in early 
adolescence for both broadly defined (12.0 years) and nar- 
rowly defined (12.5 years) IED. The full AAO distribu- 
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Table 1 . Distribution of Lifetime Anger Attacks Among 6483 Adolescents in the NCS-A 
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Abbreviations: IED, intermittent explosive disorder; IQR, interquartile range; NCS-A, National Comorbidity Survey Replication Adolescent supplement. 
a 25th to 75th percentiles of the frequency distribution. 
b Prevalence x mean. 

c Narrowly defined, 3 or more annual attacks in at least 1 year of life, including physical assault or property damage; broadly defined-only, 3 or more lifetime 
attacks either without ever having as many as 3 attacks in a single year or 3 or more annual attacks in at least 1 year but attacks involved only threatening 



etary value of objects damaged ($250.50 vs $97.50; Xi=3.8, 
P = .05). However, mean lifetime property damage per 
attack did not differ significantly for narrowly defined 
($15) vs broadly defined-only IED ($14; Xi=0.07, P= .79). 
In addition, there was no significant difference between 
narrowly defined and broadly defined-only IED in the 
number of injuries requiring medical attention per 100 
attacks (10.6 vs 4.2; Xi= 1.4, P=.24). 



TWELVE-MONTH PERSISTENCE AND SEVERITY 

The mean number of past-year anger attacks was higher 
for 12-month narrowly defined (18.3) than intermedi- 
ately defined-only (1.6) or broadly defined-only (2.5) 
IED (x!=68.8, P<.001) (Table 3). The same pattern 
held for number of weeks with attacks (x?= 62.0, P < .001). 
A higher proportion of narrowly defined (31.3%) and in- 
termediately defined-only (27.9%) than broadly defined- 
only (13.2%) cases reported severe 12-month role im- 
pairment of some type resulting from anger attacks. These 
differences were not statistically significant (X2=4.6, 
P=.10), although the IED subsamples differed signifi- 
cantly in impairments in social life (xi= 14.8, P< .001) 
but not in other domains of functioning (x2=0. 1-3.2, 
P=.96-.10). 

SOCIODEMOGRAPHIC CORRELATES 

The only statistically significant sociodemographic cor- 
relates of broadly defined lifetime IED were the number 
of siblings and living with fewer than 2 biological par- 
ents, both of which were positively related to IED (de- 
tailed results available on request). Sex was not a signifi- 
cant correlate. Among respondents who met broad lifetime 
criteria, parental educational level and number of sib- 
lings distinguished narrowly defined from broadly de- 
fined-only cases, with respondents whose parents had 
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someone; broadly defined, narrowly defined or broadly defined-only. 




Age at Onset, y 



Figure. Age-at-onset distributions of narrowly defined and broadly 
defined-only lifetime DS/W-/ 1/ i rite rm ittent explosive disorder (N=6483). 

tions were similar for broadly defined-only and nar- 
rowly defined lifetime cases (Figure). 

LIFETIME PERSISTENCE AND SEVERITY 

Narrowly defined IED was significantly more persistent 
than broadly defined-only IED, as indicated by a higher 
mean number of lifetime attacks (22.6 vs 7.2; Xi = 8.3, 
P = .004), mean years with attacks (4.3 vs 3.3; Xi = 5.2, 
P=.02), and highest number of attacks in a single year 
(24.9 vs 3.1; Xi = 6.6, P = .01) (Table 2). Narrowly de- 
fined cases also appeared to be more severe than broadly 
defined-only cases because of the higher mean mon- 



Table 2. Course and Severity of Lifetime DSM-IVIZM Intermittent Explosive Disorder Among 6483 Adolescents in the NCS-A 
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Abbreviations: CIDI, Composite International Diagnostic Interview; NCS-A, National Comorbidity Survey Replication Adolescent Supplement. 

a Narrowly defined, 3 or more annual attacks in at least 1 year, including physical assault or property damage; broadly defined-only, 3 or more lifetime attacks 
either without ever having as many as 3 attacks in a single year or having 3 or more annual attacks in at least 1 year but the attacks involved only threatening 
someone; broadly defined (includes all intermittent explosive disorder cases), narrowly defined or broadly defined-only. 

Significance test with bivariate linear regression models to test the difference in mean between narrowly defined and broadly defined-only cases. No controls 
were used. 

c Significant difference in means at P< .05, 2-sided test. 

d Estimated cost of all property ever damaged or broken in an anger attack. 

e Number of times during an anger attack that someone was hurt enough to need medical attention per 100 cases of intermittent explosive disorder. 



Table 3. Duration and Impairment of 12-Month DSM-IV/C\D\ Intermittent Explosive Disorder Among 6483 Adolescents in the NCS-A 
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Abbreviations: CIDI, Composite International Diagnostic Interview; NCS-A, National Comorbidity Survey Replication Adolescent Supplement. 

a Narrowly defined, 3 or more 12-mo attacks involving physical assault or property damage; intermediately defined-only, 3 or more lifetime attacks in a single 
year (lifetime narrow) and either one or two 12-mo attacks, or 3 + 12-mo attacks but attacks only involved threatening someone; broadly defined-only, 3 or more 
lifetime attacks without ever having more than 3 in a single year (lifetime broad), and having one or two 12-mo attacks; broadly defined (includes all intermittent 
explosive disorder cases), narrowly defined or intermediately defined-only or broadly defined-only. 

b Narrowly defined vs intermediately defined-only vs broadly defined-only. The top 2 rows (number of 12-mo attacks, number of weeks with attacks) are 
continuous variables, and a bivariate linear regression model was used to assess the differences across subsamples. The final 5 rows are dichotomous variables, 
and a bivariate logistic regression model was used to assess the differences across subsamples. No controls were used in these models. 

c Significant difference at P< .05, 2-sided test. 



fewer years of education and who had no siblings being 
more likely than others to meet criteria for narrowly de- 
fined lifetime IED. The number of siblings and number 
of biological parents living with the respondent were also 
associated with 12-month persistence among lifetime 
cases, with greater persistence observed among respon- 
dents with 1 to 2 siblings than among those with more 
siblings and among those not living than among those 
living with biological parents (detailed results available 
on request). 

COMORBIDITY 

Most (63.9%) respondents with broadly defined life- 
time IED met the criteria for at least 1 additional life- 
time DSM-IV/CIDI disorder (Table 4). After control- 
ling for sociodemographics, comorbidity was significantly 



elevated for all disorders considered in this study other 
than major depression, generalized anxiety disorder, post- 
traumatic stress disorder, and alcohol abuse, with ORs 
in the range of 1.5 to 5.1. Associations of IED were stron- 
gest with fear disorders (OR, 2.6), followed by sub- 
stance abuse and distress disorders (OR, 1.5-1.6). Odds 
ratios were consistently higher for narrowly defined than 
broadly defined-only IED, although the difference in ORs 
was significant only for substance abuse. 

Temporal sequencing of onset of IED vs comorbid dis- 
orders was examined by calculating the proportion of life- 
time comorbid cases in which AAO of IED was earlier, 
later, or within the same year as that of the comorbid dis- 
order (detailed results available on request). First onset 
of IED occurred before onset of comorbid substance dis- 
orders in nearly all cases (92.0%-92.6%), before comor- 
bid distress disorders in about half the cases (48.8%- 
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Table 4. Lifetime Comorbidity of DSM-IV/C\D\ IED With Other DSM-IV/C\D\ Disorders Among 6483 Adolescents in the NCS-A 



Broadly Defined 11 Narrowly Defined b c : Broadly Defined-Only b - c 



Disorder 


% (SE) d 


% (SE) B 


OR (95% CI)' 


1 

% (SE)9 


%(SE) h 


OR (95% CI)' 


Fear 
Agoraphobia 


9.7 (2.6) 


28.5 (6.1) 


5.1 (2.8-9.2)1 


10.7 (4.1) 


21.2(6.8) 


1.1 (0.3-4.5) 


Social phobia 


16.0 (2.9) 


14.7(2.9) 


2.2 (1.3-3.7)1 


16.6(4.1) 


10.3 (2.7) 


1.3 (0.5-3.3) 


Specific phobia 


32.7 (3.5) 


12.8(1.8) 


2.1 (1.5-2.9)1 


36.0 (3.8) 


9.5 (1.3) 


1.3 (0.7-2.4) 


Panic disorder 


7.2 (2.2) 


23.3 (6.8) 


3.8 (1.8-7.9)1 


8.6 (2.9) 


18.7(6.5) 


2.5 (0.3-24.0) 


Any fear disorder 


46.0 (3.6) 


13.7(1.8) 


2.6 (2.0-3.5)1 


50.0 (4.5) 


10.1 (1.5) 


1.5 (0.8-2.8) 


Distress 














Major depression or dysthymia 


21.6 (2.2) 


9.1 (1.2) 


1.1 (0.8-1.5) 


23.0 (3.1) 


6.5 (1.0) 


1.5 (0.7-3.2) 


Generalized anxiety disorder 


2.6 (1.0) 


6.3 (2.5) 


0.7 (0.3-1.7) 


3.1 (1.4) 


5.2 (2.3) 


2.6(0.5-14.5) 


Posttraumatic stress disorder 


6.5 (2.0) 


10.8(3.1) 


1.4 (0.7-2.8) 


6.4 (3.2) 


7.2 (3.3) 


0.7(0.1-7.1) 


Separation anxiety disorder 


12.9 (2.6) 


13.3 (2.5) 


1.9(1.1-3.1) 


13.6(4.5) 


9.5 (2.8) 


1.1 (0.2-5.4) 


Any distress disorder 


34.3 (2.8) 


10.4 (1.2) 


1.5 (1.1-2.0)1 


35.9 (4.9) 


7.3(1.1) 


1.4 (0.5-3.4) 


Substance use 














Alcohol abuse or dependence 


8.1 (1.7) 


10.3 (2.4) 


1.3 (0.7-2.4) 


10.2 (2.5) 


8.8(2.2) 


2.7(0.9-7.7) 


Drug abuse or dependence 


14.4 (2.8) 


12.7(2.7) 


1.8 (1.0-3.1)1 


17.4 (3.8) 


10.3 (2.3) 


2.2(1.0-4.8) 


Any substance disorder 


17.1 (3.0) 


11.7(2.2) 


1.6 (1.0-2.7) 


21.1 (4.1) 


9.7(1.9) 


2.8(1.2-6.4)1 


Any disorder 














>1 Disorder 


63.9 (3.9) 


11.3 (1.4) 


2.4 (1.6-3.5)1 


68.5 (4.6) 


8.2 (1.1) 


1.9(0.9-4.0) 


1 Disorder 


27.7 (3.3) 


9.3 (1.6) 


1.3 (0.9-1.9) 


27.4 (3.3) 


6.2(1.1) 


1.2 (0.5-2.8) 


2 Disorders 


19.3 (2.4) 


13.4 (2.1) 


2.0 (1.4-2.8)1 


22.2 (3.4) 


10.4 (2.1) 


1.7 (0.8-3.4) 


£3 Disorders 


16.9 (2.5) 


13.4(2.1) 


1.9(1.3-2.9)1 


18.9(4.2) 


10.1 (2.1) 


1.3 (0.4-4.9) 


No. of cases in the analysis 




6483 






474 





Abbreviations: CIDI, Composite International Diagnostic Interview; IED, intermittent explosive disorder; NCS-A, National Comorbidity Survey Replication 
Adolescent Supplement; OR, odds ratio. 

a Lifetime history of disruptive behavior disorders, including attention-deficit/hyperactivity disorder with hyperactive/impulsive symptoms, oppositional defiant 
disorder, or conduct disorder with overt features, was an exclusion criteria for IED. This rule artificially rules out the possibility of comorbidity between IED and 
disruptive behavior disorders. See the "Methods" section for details. 

b Narrowly defined, 3 or more annual attacks in at least 1 year of life, including physical assault or property damage; broadly defined-only, 3 or more lifetime 
attacks either without ever having as many as 3 attacks in a single year or 3 or more annual attacks in at least 1 year but attacks only involved threatening 
someone; broadly defined (includes all IED cases), narrowly defined or broadly defined-only. 

c Narrowly defined: broadly defined-only, comparing lifetime narrowly defined with lifetime broadly defined-only by restricting the sample to cases with either of 
these 2 definitions and treating lifetime broadly defined-only as the reference category. 

d Prevalence of the row variables among the column variables. For example, in the first row, % represents the percentage of cases among lifetime broadly 
defined IED with agoraphobia. 

"Prevalence of broadly defined IED among the row variables. For example, in the first row, % represents the percentage of cases of lifetime broadly defined IED 
among those with lifetime agoraphobia. 

'Bivariate logistic regression models controlling for age, sex, race, region, urbanicity, parent educational level, number of biological parents, birth order, and 
number of siblings to predict lifetime broadly defined IED with other DS/W-/l/disorders. 

s Prevalence of the row variables among lifetime narrowly defined IED. For example, in the first row, % represents the percentage of cases among lifetime 
narrowly defined IED with agoraphobia. 

Prevalence of narrowly defined IED among the row variables. For example, in the first row, % represents the percentage of cases of lifetime narrowly defined 
IED among those with lifetime agoraphobia. 

i Bivariate logistic regression models controlling for age, sex, race, region, urbanicity, parent educational level, number of biological parents, birth order, and 
number of siblings to predict lifetime narrowly defined IED with other 0SM-/l/disorders. Subsample is restricted to cases with either lifetime narrowly defined IED 
or lifetime broadly defined-only IED; lifetime broadly defined-only IED is the excluded category. 

'Significant at P< .05, 2-sided test, controlling forage, sex, race, region, urbanicity, parent educational level, number of biological parents, birth order, and 
number of siblings. 



55.6% for major depression, generalized anxiety disorder, 
and posttraumatic stress disorder), and before comor- 
bid panic disorder in 45.6% of the cases. In contrast, most 
cases of comorbid phobias and separation anxiety dis- 
order had first onset before IED (58.7%-91.9%). 

TREATMENT 

Although more than one-third (37.8%) of respondents 
with 12-month IED received treatment for emotional 
problems in the year of the interview, only 17.1% of those 
with this treatment were treated specifically for anger 
(6.5% of all 12-month cases) (Table 5). The vast ma- 
jority of the latter respondents received treatment in the 
mental health specialty sector (6.0% of all 12-month 
cases). 





COMMENT 









The results are limited in several ways. First, although 
the CIDI assessment of IED has good face validity, diag- 
noses were not validated against independent clinical as- 
sessments and might be less sensitive than clinical as- 
sessments to distinctions between IED and other disorders 
involving impulsive aggression. However, we adopted 
stringent criteria that excluded anger attacks in the con- 
text of depression, substance abuse, and disorders char- 
acterized by aggression to ensure that IED was not di- 
agnosed among respondents whose symptoms could be 
better accounted for by another DSM-IV disorder as- 
sessed in the survey. These exclusions might have re- 
sulted in conservative estimates of IED prevalence. Sec- 



ARCH GEN PSYCHIATRY PUBLISHED ONLINE JULY 2, 2012 WWW.ARCHGENPSYCHIATRY.COM 

E6 



Downloaded From: http://archpsyc.jamanetwork.com/ on 07/03/2012 



Table 5. 12-Month Treatment of DSM-IVIC\Dl IED Among 6483 Adolescents in the NCS-A 


Characteristic 




% (SE) 




i 

12-mo Treatment 3 


12-mo Treatment and 
Received Treatment for IED 
in the Past 12 mo b 


l 

Patients Who Received 
Treatment for IED Among 
Those Who Had Received 
12-mo Treatment 


Mental health specialty 


16.6(3.3) 


6.0 (1.8) 


36.0 (10.1) 


General medical 


An t o o \ 

9.3 (3.3) 


0.3 (0.2) 


3.5 (2.2) 


School medication 


22.6 (4.2) 


4.6 (1.8) 


20.4 (7.6) 


Any health care 


24.3 (4.0) 


6.1 (1.8) 


25.1 (6.6) 


Human services 


10.2(2.9) 


0.2 (0.1) 


1.6(1.1) 


Complementary/alternative medicine 


2.9(1.2) 


1.5 (1.0) 


51.8 (20.7) 


Juvenile justice 


0.6(0.3) 


0.0 (0.0) 


0.0 (0.0) 


Any treatment 


37.8 (3.6) 


6.5 (1.9) 


17.1 (5.0) 



Abbreviations: CIDI, Composite International Diagnostic Interview; IED, intermittent explosive disorder; NCS-A, National Comorbidity Survey Replication 
Adolescent Supplement. 

a Proportion of 12-mo cases that received treatment in the past year from the specified treatment sector. 

b Proportion of 12-mo cases that received treatment in the past year from the specified treatment sector and received treatment for IED. 
c Ratio of the first 2 columns, with the first column serving as the denominator. 



ond, estimates of lifetime prevalence, AAO, and course 
are based on retrospective reports. Methods shown ex- 
perimentally to improve the accuracy of retrospective re- 
ports were used to address this problem, 23 but recall bias 
nevertheless is a concern. Third, assessments were based 
on adolescent-only reports, although we would expect 
this limitation to lead to an underestimation rather than 
overestimation of prevalence. Fourth, prevalence esti- 
mates were based on operational definitions that differ 
somewhat from other proposed criteria. 26,27 

Within the context of these limitations, the results con- 
stitute what we believe to be the first national data on 
prevalence and correlates of adolescent IED. Anger at- 
tacks were found to be common (63.3% of the sample), 
but nearly half of participants with any anger attacks had 
experienced only 1 to 2 and another one-third only had 
attacks proportional in response to provoking circum- 
stances or not out of control. Most attacks occurred in 
the approximately one-fifth of other adolescents with an- 
ger attacks, including 7.8% of the sample with IED (with 
a mean number of 17.6 lifetime attacks, representing 
17.9% of all attacks in the sample) and 6.2% of the sample 
with diagnostic exclusions (with a mean number of 47 
lifetime attacks, representing 38.0% of all attacks in the 
sample). The higher mean among participants with other 
disorders presumably reflects anger attacks often being 
prodrome, residual, and/or severity markers of these dis- 
orders. Only about 12% of adolescents with anger at- 
tacks met the criteria for IED. As a point of comparison, 
approximately one-fourth of people with panic attacks 
meet criteria for panic disorder. 28 

The NCS-A IED prevalence estimates (5.3%-7.8% life- 
time and 1.7%-6.2% 12-month prevalence) are similar to 
NCS-R estimates for adults (5.4%-7.3% lifetime and 2.7%- 
3.9% 12-month prevalence) 4 despite IED being defined 
much more narrowly in the adolescent sample by exclud- 
ing individuals with disruptive behavior disorders. This ex- 
clusion was not applied for adults because most lifetime 
behavior disorders were resolved among adults. Based on 
NCS-R results 4 that 44.9% of adults with IED had a his- 
tory of child-adolescent ADHD, ODD, or CD that remit- 



ted even though IED did not remit, we anticipated that a 
meaningful number of the adolescents with anger attacks 
excluded from a diagnosis of IED in the NCS-A because of 
comorbid behavior disorders would be classified as hav- 
ing IED if they were followed up into adulthood. 

The NCS-A results confirm retrospective NCS-R re- 
sults that IED begins early in life, exhibits a persistent course, 
co-occurs with a wide range of other disorders, and is as- 
sociated with significant impairment and low treatment. 4 
The significant property damage and injury associated with 
IED underscores the public health significance of the dis- 
order and suggests that the high estimated prevalence of 
IED reflects a true mental disorder as opposed to overdi- 
agnosis of developmentally normative behavior. 

The early AAO of IED is also important with regard 
to comorbidity because it shows that IED is temporally 
primary to many of the comorbid substance abuse and 
distress disorders. 29 Intermittent explosive disorder might 
be a risk factor or a risk marker for these temporally sec- 
ondary comorbid disorders. 30 We are unaware of any sys- 
tematic prospective research on the possibility that IED 
is a predictor of secondary mental disorders. The fact that 
so few adolescents with IED obtain treatment for anger 
becomes even more important in light of the possibility 
that IED is a causal risk factor for secondary disorders; 
this means that an opportunity is being missed to inter- 
vene at a time when it might be possible to prevent the 
onset of later disorders. An as-yet unanswered question 
raised by this possibility is whether successful early de- 
tection and treatment of IED would prevent later disor- 
ders. Given the early AAO distribution of IED, early de- 
tection and intervention would most reasonably take place 
in schools and might be addressed as an addition to school- 
based violence prevention programs. 31,32 

The only sociodemographic correlates of lifetime IED 
that we were able to document are related to family struc- 
ture and size. Adolescents who do not live with both bio- 
logical parents and who have more siblings have el- 
evated odds of IED. Not living with both biological parents 
is the most consistent sociodemographic correlate of men- 
tal disorders in the NCS-A and is likely to be a nonspe- 
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cific risk marker for psychopathology, whereas having 
more siblings is associated in the NCS-A specifically with 
behavior disorders, including not only IED but also CD. 10 
Although the prevalence of anger attacks is consider- 
ably higher among boys than girls, the prevalence of life- 
time IED does not differ by sex. 

Several important issues regarding IED diagnosis re- 
main unresolved. The first relates to the distinction be- 
tween broad and narrow definitions of IED. The most se- 
vere form of IED in our study (narrowly defined) was 
more persistent and associated with greater functional 
impairment than was the less severe form (broadly de- 
fined). This finding points to the importance of identi- 
fying the optimal diagnostic threshold for required fre- 
quency and clustering of anger attacks. 

A second issue concerns the types of aggressive be- 
havior that should be included in criterion A for a diag- 
nosis of IED. A broader set of diagnostic criteria for IED 
has been proposed that includes recurrent aggressive out- 
bursts that do not include threatened or actual violence 
or destruction of property (eg, verbal aggression against 
others, such as insults or arguments out of proportion 
to provocation). 26,2 ' Although this issue was not in- 
cluded in the NCS-A assessment, the one study 33 that ex- 
amined it found that such individuals have levels of an- 
ger, hostility, aggressive responses to provocation, and 
functional impairment equivalent to those of individu- 
als who meet full DSM-IV criteria for having IED. Be- 
cause verbal aggression in the absence of threats, physi- 
cal violence, or property destruction is significantly 
impairing and has been shown 34 to respond to psycho- 
pharmacologic treatment, a case could be made for in- 
cluding these behaviors in a revision of the diagnostic 
criteria for IED, although the high prevalence of verbal 
aggression would make it important to be precise in char- 
acterizing the persistence and severity required to qualify 
for a diagnosis. An analysis carried out in a subsample 
of the Baltimore Epidemiologic Catchment Area study 3 
estimated that the prevalence of IED would be approxi- 
mately 25% higher if verbal aggression were included in 
the diagnosis. 

A third issue concerns whether IED is sufficiently dis- 
tinct from other mental disorders to be considered a dis- 
order rather than a prodrome, residual, or severity marker 
of other disorders. 24 ' 27 35 Aggressive behavior occurs in 
a wide range of mental disorders other than IED 36 37 and 
is a core feature of ODD, CD, and antisocial personality 
disorder. 21 - 22 In combination with negative mood, ag- 
gressive behavior is the focus of a proposed DSM-5 di- 
agnosis of disruptive mood dysregulation disorder 
(DMDD) , 38 An evaluation of the overlap between DSM-IV 
IED and the proposed DSM-5 DMDD is beyond the scope 
of the NCS-A, since the survey did not assess several of 
the proposed diagnostic criteria of DMDD. It is relevant 
in this regard, though, that we found a high prevalence 
of DSM-IV IED, even after applying stringent exclusions 
for concomitant disorders. Moreover, there is at least some 
evidence 39 40 that IED is distinguishable from nonpatho- 
logic aggression, antisocial and borderline personality dis- 
orders, and depressive disorders. In addition, the one pub- 
lished study 41 of family aggregation of IED found high 
intergenerational continuity of the disorder indepen- 



dent of comorbid conditions. Together, these findings sug- 
gest that IED might be distinct not only from the disor- 
ders used as exclusions in the current study but also from 
DMDD, although resolution must await a study directly 
addressing this issue. 

Putting aside the issue of overlap with DMDD, the 
NCS-A results strongly suggest that IED is a commonly 
occurring disorder among US adolescents and has high 
persistence and severity. However, the data also show that 
IED is undertreated, both in that a high proportion of 
youth with IED do not receive treatment for any emo- 
tional problems and, in those who do receive treatment, 
the focus for many is a disorder other than IED. Inter- 
mittent explosive disorder is also understudied, as indi- 
cated by the fact that the number of PubMed research 
reports dealing with panic attacks is roughly 60 times the 
number dealing with anger attacks even though the life- 
time prevalence of IED is considerably higher than the 
prevalence of panic disorder. Given the substantial con- 
sequences of IED for individuals and society, research is 
sorely needed to resolve diagnostic disagreements, un- 
cover risk and protective factors, and develop strategies 
for screening, early detection, and effective treatment. 
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